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Body composition and the aged: what needs to be measured?
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Within the gerontological and geriatric population studies in Gothenburg, Sweden, body composition studies
have been performed with a four-compartment mode! (using whole-body potassium 40 counting and dilution
of isotope labelled water) for two decades, the impedance method for some years and total body nitrogen
determination by in vivo neutron activation technique for the last few years. Examples are given from a lon-
gitudinal study in 70-year-olds followed at the ages of 75, 79 and 81 years, and from a recent study of 75-

year-olds.

Introduction

Knowledge of the composition of the human body is essential
to both gerontology and geriatric medicine. Body composi-
tion reflects, however, not only genetic factors and environ-
mental factors such as physical activity and nutrition, but also
disease processes. Body composition is thus of great interest
in the study, for example, of obesity, malignant disease, and
geriatric clinical pharmacology and chemistry. Changes of
body cell mass (BCM), fat, and total body water (TBW)
occur frequently in disease, and changes with age in various
distribution volumes may alter the pharmacokinetic and
pharmacodynamic properties of drugs used in very old age.
Measurement of the amounts of body fat and BCM is of value
in the assessment of the net effect of energy intake and expen-
diture, and BCM is a better reference than body weight or
body surface in the estimation of an individual’s energy
exchange and work performance.

For many decades, attempts have been made with a variety
of methods to get an impression of the body compartments
these studies are reviewed in several studies'™. The rela-
tively new neutron activation analy51s4 seems to offer
promise for research of the chemical composition of the
body. Other methods include anthropometric measurements R
isotope dilution of calculate TBWS 7, and BCM , whole-body
potassium (TBK) counting 8, and measurements of subcuta-
neous fat thickness by radlography , and with calipers 10
Other approaches include modifications of conventional den-
sitometry 12 Other techniques to determine the amount of
body fat include computer tomography 1 and measurement
of total body electrical conduct1v1ty1 .

The present presentation

Within the gerontologlcal and geriatric population studies in
Gothenburg, Sweden 5’16, body composition studies have
been performed with a four-compartment model (using TBK-
40 counting and dilution of isotope labelled water) for two
decades®'> the impedance method for some yearslg, and
total body nitrogen determinations by in vivo neutron activa-
tion technique for the last few years'”.

For this presentation, examples are given from a longitudi-
nal study of 70-years-olds followed at the ages of 75 79 and
81 years 0, and from a recent study of 75-years- -olds*".

A longitudinal study of males and females examined at
ages 70, 75,79 and 81%

Average BCM decreased by 1 kg in males and by 0.6 kg in
females between the ages of 70 and 75, but decreased signifi-
cantly from 75 to 79 years of age only in females. The corre-
spondence between loss of body weight, and loss of BCM
was higher in males than in females.

Regarding body fat it was found that while body weight
decreased markedly in both sexes, the changes of body fat did
not reach statistical significance.

The main reason for the decrease of body welght during
the eighth decade of life was a decrease in TBW. This seems
to be a feature of normal aging, although it might be counter-
acted by the fact that a change in cardiac and renal function
might increase the amount of TBW in individuals also with-
out obvious signs of heart or kidney disease.

Changes in the amount of TBW may be important espe-
cially in the elderly. Dehydration may be especially danger-
ous in elderly persons, because of the deficit in thirst and
water intake which has been demonstrated by Phillips et al?.

Body fat estimation in 75-year—olds23
In this study we compared three different methods for body
fat determination, namely from the four-compartment
method, from body impedance measurements, and from body
fat equatlons from skinfolds, namely according to Durnin and
Womersley and according to an equation derived from the
present material.

Body fat according to the four-compartment method was
18.8 and 21.3 kg, according to the body impedance measure-
ments 17.3 and 21.1 kg, according to the original equation by
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Durnin and Womersley 20.4 and 24.4 kg, and according to
the equation derived from the present material 18.7 and 20.8
kg for males and females, respectively.

The differences between the body fat estimates from the
two sets of equations were significant (P<0.01). Body fat
derived from the equation of the present material was not sig-
nificantly different from the estimates from the four-compart-
ment method or the body impedance measurements.

What needs to be measured?
This depends on the conditions under study. TBW is impor-
tant in geriatric pharmacology and dehydration states as
dehydration is a prominent cause of clinical confusion. Body
water can be measured by dilution of tritiated water or imped-
ance measurements. However, interpretations’ should be
made with caution in special groups of patients and in the
highest age groups.

Body fat and lean body mass are of importance in the study
of obesity and in geriatric rehabilitation.

Provided body fat equations from skinfold measurements
are created and validated from skinfolds of the same age
group they can be used as an estimate of body fat.
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